Abstract: In this note we introduce the conforming longest-edge n-section algorithm 16 and show that for n ≥ 4 it produces a family of triangulations which does not satisfy the 17 maximum angle condition. 
: The classical LE-bisection algorithm produces, in general, nonconforming triangulations.
Figure 2: A modified LE-bisection algorithm that always produces conforming triangulations.
In [8] , the classical LE-bisection algorithm was generalized in another direction. It 35 was proposed to divide the longest edges into n equal parts (with n ≥ 2), one calls this 36 technique the LE n-section. The performance of this algorithm was analysed in [7] and
37
[8] for different values of n when n ≥ 3. However, as in the classical bisection-version, the 38 LE n-section algorithm may produce hanging nodes.
39
In this work, we blend the ideas of 
44
If necessary, we go to the step a).
45
It is clear that we avoid producing hanging nodes by the above defined algorithm 46 in principle. Obviously, just the same idea can be applied to simplicial meshes in any dimension. In [9, 10] the following minimum angle condition was introduced: there should exist a 57 constant α 0 such that for any triangulation T h ∈ F and any triangle K ∈ T h we have
where α K is the minimal angle of K. Under this condition various a priori error estimates 59 for the finite element method (FEM) applied to some elliptic problems are usually derived
60
[3].
61
angle condition was proposed: There exists a constant γ 0 such that for any triangulation
where γ K is the maximum angle of K.
but the converse implication does not hold.
67
In what follows we will prove that for n ≥ 4 the conforming LE n-section produces 68 triangulations which do not satisfy the maximum angle condition, i.e. there is an infinite 69 sequence of angles in some triangles, among those appearing during the refinement process, 70 which tends to π as the LE n-section proceeds.
71
Lemma 1. Let us n-sect the triangle with edges of the length a, b, and c, where a ≤ b ≤ c.
72
Then there exists a positive constant κ = κ(n) < 1 such that the lengths of all newly 73 generated sub-edges are not greater than κc.
74
Proof: First, we notice that all the newly generated sub-edges obtained by n-secting the Proof: Let T be a triangle which we want to n-sect. All 2n − 1 newly generated edges Figure 3 (left). The LE n-section is applied to triangle t resulting in n new subtriangles hand side triangle with the angle α, see Figure 3 (a).
104
As the longest-edge is divided into n equal parts and n ≥ 4, we have |z −
and, therefore, ξ < α (we note that both ξ and α are acute). We will now represent ξ as y tan β − h = 0
Its solution is , and then
Since ∂ξ ∂α > 0 and ∂ξ ∂β < 0, ξ = ξ(α, β, h) is increasing in α and decreasing in β.
111
As
112
For the sake of clarity we will denote by ξ 0 the maximum possible value of ξ for a 113 given minimum angle α. I.e. ξ 0 = f (α) = arctan( n n−2 tan α) − α.
114
From now on we denote by (α, β) a triangle in which its angles are α ≤ β ≤ γ.
115
We consider the following sequence of triangles:
. Note that by construction, 
], by the Lagrange mean value 122 theorem, it follows that f is a contractive map.
123
By the fixed-point theorem, the recurrence sequence α k = f k (α) converges to the 124 unique fixed-point of f , i.e. x = f (x), which implies x = 0.
125
In Figure 4 a 'picture proof' illustrates the iterative process where f k (α 0 ) converges 126 to 0 for x-axis representing min angle α. first step. We use the same edge to start the process of the classical n-section for T as
